Versatile regulation of neuronal nitric oxide synthase by specific regions of its C-terminal tail.
The C-terminal tail (CT) of neuronal nitric oxide synthase (nNOS) is a regulatory element that suppresses nNOS activities in the absence of bound calmodulin (CaM). A crystal structure of the nNOS reductase domain (nNOSr) (Garcin, E. D., Bruns, C. M., Lloyd, S. J., Hosfield, D. J., Tiso, M., Gachhui, R., Stuehr, D. J., Tainer, J. A., and Getzoff, E. D. (2004) J. Biol. Chem. 279, 37918-37927) revealed how the first half of the CT interacts with nNOSr and thus provided a template for detailed studies. We generated truncation mutants in nNOS and nNOSr to test the importance of 3 different regions of the CT. Eliminating the terminal half of the CT (all residues from Ile1413 to Ser1429), which is invisible in the crystal structure, had almost no impact on NADP+ release, flavin reduction, flavin autoxidation, heme reduction, reductase activity, or NO synthesis activity, but did prevent an increase in FMN shielding that normally occurs in response to NADPH binding. Additional removal of the CT alpha-helix (residues 1401 to 1412) significantly increased the NADP+ release rate, flavin autoxidation, and NADPH oxidase activity, and caused hyper-deshielding of the FMN cofactor. These effects were associated with increased reductase activity and slightly diminished heme reduction and NO synthesis. Further removal of residues downstream from Gly1396 (a full CT truncation) amplified the aforementioned effects and in addition altered NADP+ interaction with FAD, relieved the kinetic suppression on flavin reduction, and further diminished heme reduction and NO synthesis. Our results reveal that the CT exerts both multifaceted and regiospecific effects on catalytic activities and related behaviors, and thus provide new insights into mechanisms that regulate nNOS catalysis.